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Airborne Laser (ABL): Issues for Congress 



Summary 

The United States has pursued a variety of ballistic missile defense concepts and 
programs over the past fifty years. Since the 1970s, some attention has focused on 
directed energy weapons, such as high-powered lasers for missile defense. Today, the 
Airborne Laser (ABL) program is the furthest advanced of these directed energy 
weapons in relative terms and remains the subject of some technical and program 
debate. 

The Department of Defense (DOD) has remained a strong advocate for the ABL 
and its predecessor programs. The Defense Department and most missile defense 
advocates argue that the ABL, which is designed to shoot down attacking ballistic 
missiles within the first few minutes of their launch, is a necessary component of any 
broader U.S. ballistic missile defense system. Until recently, Congress has largely 
supported the Administration’s ABL program. 

Funding for the ABL began in FY1994, but the technologies supporting the 
ABL effort has evolved over 25 years of research and development concerning laser 
power concepts, pointing and tracking, and adaptive optics. Delayed now for many 
years, the ABL program plans to conduct a lethality test now scheduled for August 
2009. Assuming a successful test, the Defense Department has said that this test 
platform could then be made available on an emergency basis for a future crisis. To 
date, about $4.3 billion has been spent on the ABL program, including $632 million 
for FY2007. For FY2008, the Administration requested $548.8 billion, which was 
cut substantially in the House and Senate defense authorization bills. Total ABL 
program costs are not available because the system architecture has not been defined. 

Program skeptics continue to raise several issues. Their questions include the 
maturity of the technologies in use in the ABL program and whether current technical 
and integration challenges can be surmounted. If the ABL is proven successful, there 
have been questions about the number of platforms the United States should acquire. 
Seven aircraft have been mentioned previously, and apparently this number remains 
the program’s objective, but is this number appropriate? What stresses might 
continued ABL program slippage or delays place on the supporting industrial base? 
How does the ABL compare to alternative concepts? To what degree should the 
United States invest in alternative missile defense technologies in the event that the 
ABL program may not prove successful? 

This report examines the ABL program and budget status. It also examines some 
of the issues raised above. This report does not provide a detailed technical 
assessment of the ABL program (see CRS Report RL30185, The Airborne Laser 
Anti-Missile Program , by Michael E. Davey and Frederick Martin.). This report is 
updated periodically as necessary. 
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Introduction 

The United States has sought to develop and deploy ballistic missile defenses 
for more than 50 years. Since President Reagan’s Strategic Defense Initiative (SDI) 
in FY1985, Congress has provided about $110 billion for ballistic missile defense 
programs and studies. National missile defense (NMD) has proven to be challenging 
and deployment of an effective NMD system remains uncertain. Until recent years, 
NMD was a divisive political and national security issue. Debate has focused on the 
nature and immediacy of foreign missile threats to the United States and its interests, 
the pace and adequacy of technological development, the foreign affairs and 
budgetary costs of pursuing missile defenses, and implications for deterrence and 
global stability. 

In the mid-1980s and into the early 1990s, Congress reacted to these concerns 
and questions by reducing requested missile defense budgets and providing 
legislative language to guide the development of missile defense programs and 
policy. 

During this time, many in Congress appeared more concerned than the Defense 
Department and the military about near-term threats to forward-deployed U.S. 
military forces posed by shorter range ballistic missiles. Congress demonstrated those 
concerns by supporting the development and deployment of theater missile defenses 
(TMD), 1 oftentimes over the objections of the Defense Department. Since the end of 
the 1991 Persian Gulf War, and especially over the past several years, Congress 
generally has supported larger missile defense budgets. For FY2007, Congress 
appropriated $9.3 billion for missile defense programs, making it the largest Defense 
Department acquisition program. 



1 Theater missile defenses are anti-missile systems designed to destroy or deflect an 
attacking short-range ballistic missile from reaching its intended target. Those early TMD 
programs strongly supported by Congress in the mid-late 1980s included the Israeli Arrow 
program and the Patriot ATM (anti-tactical missile) system used in the Persian Gulf war. 
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The primary technological concept for missile defense since the early 1980s 2 has 
been ‘hit-to-kill’ interceptor missiles. 3 The utility of hit-to-kill as a ballistic missile 
defense (BMD) concept over the past 25 years remains mixed. 4 Alternatives to the 
hit-to-kill concept have also been pursued. One is the development of laser 
technology and the platforms on which lasers might be based. For most missile 
defense advocates the Airborne Laser (ABL) program represents the most promising 
near-term effort. Although the Air Force contends that the ABL is mature technology, 
some observers have questioned whether this technical assessment is accurate, 
pointing out that the various ABL components have yet to be fully integrated and 
tested. Considerable debate also continues over whether the ABL will be capable of 
dealing with likely future ballistic missile threats. 5 

The effort that led to the ABL dates to the early 1970s when the Air Force began 
development of an Airborne Laser Laboratory (ALL) — a modified KC- 135A aircraft 
— to demonstrate that a high-powered laser mounted on an aircraft platform could 
destroy an attacking missile. After 10 years of research, development, and field 
testing (culminating in 1983) the A LL program announced that lasers had managed 
to “destroy or defeat” five Sidewinder air-to-air missiles and a simulated cruise 
missile 6 at short range. The A LL aircraft was retired in 1984 because its research 
purpose was considered no longer necessary. 

Although the ALL test targets were not ballistic missiles, the Air Force and the 
Defense Department became increasingly interested in the possibility of using high- 
powered lasers aboard aircraft to destroy enemy ballistic missiles during their boost 
phase. 7 Through the 1980s and mid-1990s, further research on various ground laser 



2 Prior to the early 1980s, the United States had pursued missile defense concepts that 
largely employed nuclear-tipped missile interceptors, because a high degree of accuracy was 
not required. Some conventional explosive warheads were used to develop the Patriot PAC- 

2 system used in the 1991 Persian Gulf War. Advanced and exotic concepts, such as various 
lasers, are now being considered. 

3 A kinetic kill interceptor would seek to destroy its intended target through a direct collision 
at relatively high speeds. The force of the impact would then destroy the attacking missile 
or warhead, render it inoperable, or divert it from its intended target. With such an approach, 
however, a near-miss has the same practical affect as a large distance miss — the target is 
not destroyed. 

4 See CRS Report RL33240, Kinetic Energy Kill for Ballistic Missile Defense: A Status 
Overview, by Steven A. Hildreth. 

5 There is considerable on-going technical debate outside of government regarding ballistic 
missile countermeasures, and the design or procedural measures by which an adversary 
might seek to defeat or mitigate missile defenses. See especially the report by the American 
Physical Society, Report of the American Physical Society Study Group on Boost-Phase 
Intercept Systems for National Missile Defense: Scientific and Technical Issues, July 2003. 

6 See CRS Report RL30185, The Airborne Laser Anti-Missile Program, by Michael E. 
Davey and Frederick Martin. 

7 The Defense Department defines the boost-phase as that portion of the flight of a ballistic 
missile or space vehicle during which the booster and sustainer engines operate. This can 
last up to several minutes. During this time, a ballistic missile is relatively large and 
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